Introduction
An illusory representation of reality is percieved to actually be the object or environment that it depicts.
For example, Augmented Reality creates the illusion that a computer-generated object is a real object that exists in a person's environment. Conversely, Virtual Reality aims to 'immerse' the user and make them perceive, to some degree, to be in the virtual environment. Furthermore, the object that a representation depicts may actually be another form of representation. For example, a computergenerated image could create the illusion of being a photograph. This paper proposes a unified framework for assessing the success of illusory representations of reality; namely the 'Detection, Perception, Object-Presence framework'.
Perceptual illusions
To develop a framework for assessing the success of an illusory representation of reality, it is necessary to first consider exactly what constitutes a 'perceptual illusion'.
Illusions are "experienced perceptually though the observer knows conceptually that they are illusory" [Gregory 1997 [Gregory , pp. 1124 . For example, making the observer aware that the lines in the Café Wall illusion are parallel, does not alter their perception that they are not. Furthermore, for a stimulus to be classed as illusory, it must have some aspect which 'breaks' the illusion when that aspect is perceived in isolation; i.e. it must have an 'illusory aspect'. For example, covering the 'fins' on the Muller-Lyer illusion reveals that the lines are the same length.
There are different 'types' or 'levels' of illusion depending on whether they evoke low or high level perception; there are those with a physical cause and those with a cognitive cause [Gregory 1997 ]. Physical illusions are caused by a disturbance of light between objects and the eyes, or by a disturbance of the sensory signals of the eye (e.g. the Café Wall illusion). They involve lowlevel perception and they are not affected by top-down knowledge. Therefore, no matter how much knowledge a person has about the illusion, the effect is not reduced. Furthermore, a physical illusion cannot be broken unless the 'illusory aspect' is perceived in complete isolation.
Cognitive illusions, on the other hand, are actually caused by a misapplication of knowledge. This may be knowledge of specific objects, or it may be general 'laws', such as the Gestalt laws of perception. Unlike physical illusions, cognitive illusions can be broken or at least weakened by focusing attention on the 'illusory aspect', as opposed to completely isolating it. For some cognitive illusions this shift in attention can be triggered by simply instructing the viewer to focus attention in a specific area.
However, there are some cognitive illusions that occur due to a lifetime's experience of a specific object or situation, and hence an instant voluntary shift in attention may not be possible.
This highlights a sub-group of cognitive illusions; the cognitive illusions in which people do notice the aspect that 'breaks' the illusion, but they still have a sense that they perceive the illusion. For example, when viewing the Gestalt Triangle, people may notice that it consists of three disconnected 'pac man' shapes, but still have a sense that they perceive a triangle.
The 'Detection, Perception, Object-Presence' framework
The 'Detection, Perception, Object-Presence framework' (DPO framework) (figure 1) was derived directly from the characteristics of perceptual illusions (section 2). To use the DPO framework it is first necessary to identify the representation's 'imperfections' (i.e. inaccuracies in the simulation that are at least detectable when they are perceived in isolation), and then consider each 'imperfection' with regards to each level of the framework.
Figure 1. 'Detection, Perception, Object-Presence' framework
The three levels of 'illusory aspects' (figure 1 -B, levels 1 to 3) were derived from the three levels on which a perceptual illusion may occur (section 2). However, they are very slightly altered so that they are based upon whether an illusion can be broken by an instantaneous voluntary shift in attention. Thus, the cognitive illusions that cannot be broken by a voluntary shift in attention are now grouped with the physical illusions (i.e. Detection level).
